Characteristics of p-and n-type open-tube diffusion into GaAs using Zn(zinc)-and Sn (tin)-doped spin-on silica films are investigated. This paper first describes the difference of carrier concentration profiles between both types of diffusion, and then interstitial-substitutional diffusion mechanism is proposed. Furthermore, silica films are analyzed by X-ray photoelectron spectroscopy, and the amount of impurities in the films are determined. Next, the surface condition after diffusion is observed by SEM and AFM. In the case of using high-doped films, abundant surface defects are detected. However, the surface condition is extremely improved by using low-doped ones. Also PB-2-3 sults, first, the diffused samples were analyzed by the capacitance-voltage method to determine the carrier concenfiations. Some ofthe samples were also analyzedby secondary ion mass spectroscopy (SIMS). Next, for surface characterization, scanning electron microscopy (SEM) was used and compared with atomic force microscopy (AFM). Moreover, thin film X-ray diffraction (TFXRD) analysis was applied for evaluation of the diffused-layer crystalline condition. Finally, in orderto examine electrical characteristics of diffused layers, some metal-contact devices and lateral transistors were fabricated. The former is based on the fansmission line model (TLM) for measuring contact resistivity, while the latter is for an estimation of the pn junction condition and lateral diffusion length of both impurities. 
cluded that this diffusion method is quite simple and useful for the fabrication of III For Sn diffusion, the profile is a " stepJike,'one, in which rrEl-2 is implied in Fig.3 . These results imply that Sn atoms are singly charged donors at lattice sites but multiply charged acceptors at interstitial sites. However, even in sn diffusion, the I-S mechanism is also valid as is the case in Zn diffusion.
Surface characterization
In this study, the surface condition was observed by SEM and AFM. Figure 4 shows the SEM images of the Zn diffused surface using SDS of inctuded impurity-(a) z.\wtvo and (b) O.lwt%o,respectively. The surface(a) has many pro- Figure 5 shows the typical current-voltage characteristics for Zn dlf- 
CONCLUSIONS
Open-tube impurity doping using silica films has been described. In conclusion, this doping method is very simple compared to other methods, such as evacuated-ampoule diffusion, and is very useful for fabrication of III -V compound semiconductor devices. 
